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functional terminals. 

SOLUTION: This polyquinoline has a structure of, for example, E"- (PQ)^"E". In the formula, 

(PQ) is a polymer chain containing repeating quinoline units; (x) is 1- 100,000; E" is -C = CR, - 

Ar-C=R. or -CH2 C = CR (wherein R is H, an alkyi, an aryl, or a heteroaryl; and Ar is an arylene 

or a heteroarylene). This polyquinoline can be used as a film when case or as a coating film when 
applied to a substrate. By heating it to a desired degree after casting or application, a thermoset 
polymer excellent in heat resistance and solvent resistance can be obtained. The polyquinoline 
has a wide tolerance of processing and a difference of 50— C or above between the glass 
transition temperature or the melting temperature and the curing temperature. 
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7}^UT-t^, *ffliNrfF^4, 0 0 0, 1 8 7-^0J«H«l^ 
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^fc. cn^>w^i^oo:^ffitcj:D4^u^y u>^M 

m-f^Zit^X^^ mK.U. Long Y. Chi 
a n g ^ZS John W. Swirczewski, 

J. Chem. Soc. , Chem. Com 
mun. , 1991, 131-132)o ±fa^lffl 50 



^m^l 1-14 7 9 5 0 

8 

tCi:0*H#ffF^4, 0 0 0, 1 8 7^B:y:^5, 6 4 

8, 4 4 snmrnmRif^ch I an B^<D:scm^^mm 

[0 0 0 3] ^a4#fiF^4, 0 0 0, ism-Rum 
5, 6 4 8, 4 4 8^mmm\zmm^^nrc^v=^/'J> 
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A~BB\:^—yjf)^Am^t^Xi&:^^^Bm^mX&K^. ^ 
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8 7 0-8 8 0) o Z.<Dnm\Z^ D , S t i 1 1 e OlSt 

[0 0 5 3] ^laOAAM^y V— J^O^BBS^y V— 
£iTTt)fTV^t#^;iit. i^25'-250t:, il«t^2 5 

1, 5-i^Tifb:'>i^a [4. 3. 0] /:^-5 
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[0 0 5 4] g^X«:fiSM«S:«V^^Vim60Rjj;{C*3 
y-;PS, ««J;^tSm-i:7l/V^-;i^^. o-, m-RlXp 
[0 0 5 5] *HiRFfflF^4, 0 0 0, 1 8 7-^^iWtC 

fB«$nfc*ft{cfflCie.n^^S]KT^y*;i^At^x;i/^ 
^m^u^'^t>i^rzyjm\z^^xmit^n^o 4, e- 

vT^y-f V:7^;i/TJP^t: HCDMffi?&^Ru g g 1 ie 
cOHe 1 V. Chim, Acta., 20. 2 
7 2 (1 9 3 7) JC. 2, 5-i^Y^/^Uyi^)VT)U 

HcO©jS;0^Ru g g 1 i ^cOHe 1 v. Chi 
m. Acta., 27, 274 (1944) {C. 

4, 6~i^^>V-f)l^-m-yx.-U>z^T^><Dm^ 
;0^C hardonnes ^<DH e 1. v. C h i m. 
Acta., 38, 3 93 (1955) tC. 2, 5 
--J^>V-f)l-V-yx,ZiU>z^T^><Dmft'^^K i 
nsey^cOJ. Chem. Soc. , 1 (19 

5 8) \z. 2, 2' -v7^y-ry7^'D7xy >cDM 

:ffi:?!f^S i mp s o n ^CD J . Chem. Soc. , 
6 4 6 (1 9 4 5) tCfS«^nTV^^o 

[0 0 5 6] *Hi^ffF^4, 0 0 0, ismmmm\z 

ifiT^;i<5:;0^*x^^o 1, 4 - v:7xx;uT>';i^^>'-t? 

>OiJffi;0^*S chilling ?>(DMa c r omo 1 e 
cules. 2, 85 (1969) tC, 1, 4~z^ 
y-jL--)"\l^)l^^y^>(DMi^^^O g \ a i r u s o ^(D. 
J. Org. Chem. . 3 0, 3 5 5 4 (1 
9 6 5) \Z. 4, 4' ->^7a:::f-'fe^Jl/:7xX;i/X— -T* 

4, 4' - v>^xx;i.7ir5^;i/:7xx;i/x;i/7^ H 

Rr/4, 4' ->^7x:^-tr^;Hf 7xXjKZ)Slfe;6^*Og 
liarusoibCOJ. Org. Chem., 2 
8, 2725 (1963) (C, p - v^7ir5^;P^ >if 
>(DSS;0^B e r e n d e»C0 J . Prakt. Che 
m. , 7 4, 1 3 4 (1 9 0 6) tC. 1. 3->^7 
ir5^;i/^>-tf><7)Kffi;0U . Bowman CD J. C 
hem. Soc. , 323 (1950) \Z. 4, 4' 
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->^yir5^;p>'x-;^x-5^;KDSS*m. k i p p e 

rtDChem. Ber. , 3 8, 24 9 1 (1 9 
05) 2. 6-vT-fe^;Hf U>^>CDSS*^Te r 
ent* eve^CDZh. Vses. Khim. Ob 
shch. im. D. I. Mendeleev 
a, 6, 1 1 6 (1 9 6 1) IC. 4, 4' 
)WyaL-)V7.)Vy^V<Dmkti^C. M. Smit 
W<D^mmf^W>2. 9 0 3, 4 6 l-^5B»ffl# (1 9 5 

9) {c. 4, 4' ->fy-fe5^;i/>^:7xzi;i/x;i/*>(D 

S;O^P. HuOJ. Chem. Soc. 178 

(1 9 5 9) 4, 4' ->^T'fe5^;i/t::7ai— 
ffi;O^T a n i e^OBu 1 1 . Chem. Soc. 
J a p. , 36, 391 (1963) \Z.. -J^y^J 
[a, e] -->^D:t^5^>- 5, 11 (6H, 12 
H) >^:t>CDSffi;O^Ya t e s ^(OC a n. J. C 
hem. , 4 8, 7 8 8 (1 9 7 0) {C. 1, 10 
-v^yh [2. 2] ^^'>i>a:7T>0^^7^my 1 t 
on^COJ. Ame r. Chem. Soc. , 
90, 6887 (1968) {Cfa^^tlTVi^o , 
10 0 5 7] _tfS?lffl(c<i:D. T ^ 7 ;^7Jl/4^-JWt'gr#i 

[0 0 5 8] *H4?ri?lg5, 6 4 8, 4 4 8^^«B«tC 

f2« $ V ^ ^ ^l^H^Si?:; ffl V i e n ^ A A M ^ y V 

^y V— (hi^rt-Ji' (BBM) ^y 

#U ^n^o AB^^y v-ti. ffitt{t:b;^:7 

\iU:tPSl^<i:t: Kn:^^>^SH@^W-r^^y U 
Wt"^:7;i/:tPt: FD^^v-^ry V— X&^o ABM^y 

[0 0 5 9] ^ffl^Wms, 6 4 8, 4 4 8^mmm\:l 
IEffeo*St-ffifflb'9^>^>';U^a (AA^) ^yv- 

^LTfri2S^o^-r7'(^t)Co. IP'S, 4^yu>i^^i 
^y u >=K^*-r^*><^ (tfx- (>^;i/:tu:^y u» 

^yv— ) Ti^^'&^o i^y)\y:ta (aaM) ^ryr— 

y 'J >^ 1 s^wr^ =focDo-s§«ifi^. Tfa«ifiiS:x 

[0 0 6 0] 
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Wk4 4] 



ViS. ^J^tf, TK^iS^. y JU-JUS. TU-)im. T 



y)Vzi:^z^m. ^h>& (-co 

R' ) , (-COH) , xx^;us (-CO: 

R' 3^ti-OCOR' ) . (-NR' COR" 

Xfri-CONR' R'^ ) > ^"rUT^J—Jim. z^T/m 

LTViTfeJ:<. i^^»(^^J<hbTti. - (CH,) 
4-. - (CHi) 3-. -CH = CH-CH=CH-7ij: 

S^n^STSO. R\ R\ Ti'mSK'<Do 

10 ■&<D2^^^FX^iZ FTab^o Ztt^ig^. :tJlh-T 

n^o (RO n,tt^^iS3tt-s^Si*;^iS^b;^v^a 

XfeO> -^Jx.^i. R^ R\ R*B:tXR'lcr)V\T0iJ^L 

en. n it^ 0'- 3(^s^xfe^o (RO n.t^^yu 

>m±(D3. 6Xti8fi^O^CD{4:M(Cjg-&bTViTt)J: 
) 

20 :7j:- l/>, 1, 2 -:hViS^I^>>^<;i/, 2, 3-:^>' 
5'l/>>^-r;i^. 1, 2- (4 - ^'x— ;i/:7a:- . 
1, 2- (4-y h4='>^:7 3: — 1/» , 1, 2- (3- 

SCD^J^bXtl. ^JAti. 1, 4->'3i-lx>. 1, 4 

-:^>'^l/>v'1';^> i, 4- (2 -:7x-;uyji- 
» , 1, 4- (2 -y h^^v-^'x— 1/» . 1, 4- 

(2, 5 -v^y^JU^^o:— u» ^:^^*^^f ?>n^o 

[0 0 6 1] *H^RPW^5, 6 4 8, 4 4 8-^0^;ffla=fC 

faiEcD:^ffi{r<^fflL.'5^>^>^>'U:tD (AA^) ^yv— 

30 x4^y u >i*2ia^^-r^t)0 (t^x- (^^jur^a^^y 

[0 0 6 2] 
[{k4 5] 

i^^. R\ R\ R' 'fi:I/R'm#^JfiiL(CH. R 

o^te-^. :t.;i/h-yu-i/>axfiA^-yu-i/> 

40 Sxfe^o ) . R\ R'v R' %r/R' 

R' \ R' \ R' 'RU^R' 'C0'5^»(^l^:^^FX^iZ 
-FTfeD, ^y U >^3^±(7)^(Dffi(Dte:M (3, 6. 
8. 3' , 6' -RZSS' m tlHX^iR^^^*iS^LT*5 

S> ^rh>s (-COR' ) , 

(-COH) , xx^;u» (-CO1R' xti-oco 

50 R' ) . (-NR' COR" XM-CONR' 



l4 



(II) 
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R" ) . '\5=- O 7 U — '^TJ& mO-^32Z>(D 

^^■^^(DmtVXit, - (CH,) - (CH.) 
-CH=CH-CH=CH-fii£^mii<E,tl 
) -C$>f). n 2tt^^ft5t(rO~2®S^Tfe^. 

i!6llb:'iVi2<fficoSTd5^. ) 

-S-. 
-C (O) 
-S (O) -> 
-S (O,) 

- (~0-W-) .-0~ {m\t 1 3 . RO^ 

-Q- 

-Ar' - (Ar' \tT — U>mX*$>^o ) , 

-Het- (He t H^-T-DTU — 1/>^TS^« ) . 

-A r ' -O-A r ' 

-A r ' -C (O) -A r ' 

"A r ' - S -A r ' 

-Ar ' -S (O) -A r ' 

-Ar' -S (O) 2-Ar' 

-A r ' -Q-A r ' - 

[0 0 6 3] 
Ht4 6] 

-NR'COR"-. -CONR'R"-. T)l=¥U> 



20 



10 



20 



30 



40 



fe^o ) 

[0 0 6 4] 
Ut4 7] 



HgC — CHg 




50 



[0 0 6 5] R'&<D^i^wtvx\t. m^^i. Tiaco 

>->>d^^>-;K X'r-TU;!/B:Z/H=i->;i/ (-CH 
, (CH,) «CH,) ; TU";US<hLTti. >^j:- 

R'' ) chLTti, N. N->^^5^;i/y^y*;p3}^-;u 
(-CON (CHa) i) . N. N->^:7a:-;i^z^y:^ 
e^u>^>*;^/p— ;p (-conch,cHj 
CH,CH,CH,) . ^;1/7}nU >*;Pd^-;v (-con 

CH,CHiOCH:CH2) -BLZSN~:^^)V-N-y3^- 

(-NR' COR'") ^LTt*, -^>v^-r JUT^y, N 

^i^S) ^bTti, Tir^JV:t^i^ (-OCOCH3) 
B:rX^>y'f;U:t4^v' (-OCOC.Hs) ; CJ^^bX 

(-cOiCHa) B:iX>^xy^>':^;i'4^-;i/ (-co, 

j:.h^zy:BLUzrh=¥-> ;:Si.zs^h>m (-co 

R' ) ^:UXfr^>'aiXJl/>;rh> i^yv-i JlL^m-^ti 
(y±:^)U) . Ji^)\,^h> (T'Dtf^XjW . t e r 

t - :/^)i^^h> (t!/N*D-f;w , ^yy^)i^h>. 

h'Jy)l':tup^^)U^h> (hVyjU^ay±:^ju) , 

h>. 2. 4, 6- hU^?;Uy:i:x;i.^r tf' J v 
2-5"X-;l/^rh>. 

[0 0 6 6] AAM^/v— t^, ^^^fSCL't^^aay 
;U:tD^/ U >»(DAf y >^{CJ:OMifibXfcckt.^ 

[0 0 6 7] -jy)]^:ta (AAM) ^yv— x^^yu> 



f < 
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i2-y}V^uyx.zi)V) -s-y)]/^u- A-yx.- 
iA-y)V^uyx.-)V) -1 -yjV^u-A-yx.::^ 

;u^/U>. 2, A~-Jy)V^U^J^)>. 2, 

y)i:tu^/uy. 2, 5 ->?:7;i^:^P^y U >. 2, 

7-v:7Jl/::*-D-6-:7xn;i/4^y 4- (4-y 

[0 0 6 8] >?>';|/:rn (AAS) 
Tti. «?tJA«> 6, 6' -hfX [2- {A-y)V^uy 

x-;i/) -4-:7x->ii/^y u>] . 6, 6' - tx 

[2- {2-y)\^^uy:r,-)V) - 4 -y x^^Jl^^ / V 
>] . 6, 6' -bix [2- {4-y)\^:taya^-)i) 

-4 - t e r t-:/5^;l/^/U>] > 6, 6' -HX 

[4- (4-7Jl/:tD:7xn;i/) - 2 - >^x— ;i/^y U 
>] . 6, 6' ~}d7.-4-y)i:to^y ^jy. 6. 20 
6' -ifx [4- (4-:7;1/^p:7jc— ;W - 2- (2 
-tfu>^;i-) ^yu>] , 6. 6' -tfx- 2 - 

D^yU>, 6, 6' -b*X [4- (4--7;i/:tD>'x 

-2- (y^^Ji/) +yu>] , 6, 6' - tfx 

[2-yjl:tU-4-yj:-)l^=^/V>'i . :t=¥iy-\d: 

x-6, 6' - [2- (4-:7;i/::rD:7xz:;i/) -4- 

>'x-;U^yU>] , 1, 4-^>-tf>-b:X-2, 

2' - [4- (4->^;u:tn:7xz:;i/) ^yu>] . 

1, 4-^>-t:>-fc:X-2, 2' - [4-y;i/:^D^^ 
yU>] . 1. 4-^>-tf>'-fciX-4, 4' - [2- 30 

(4->';i/:tn:7x-;u) ^yu>] > i. i, 

3, 3. 3-^^^y)l:tU'ivyu}d^J'f>\d7.- 

(4-:7xy^>--4-:7x-;i/-2- (4-y)i:tu 

[0 0 6 9] ^H#fF^5, 6 4 8, 4 4 8^^ffl«tC 

fHa(7);^ffi^c^«b'5^>^;^:tDt: Hn^5> (AB^) 
^y-T-co«?iitbTli, >6^Jx.«. 2- (4-:7;l/::i-D:7 
xz:;W -6-t:l^a4^v-4-:7x::i;i/^y U>> 2 
- (2->^;i/:^D>^x-;i/) -6-tlFD^v'-4->' 

x-;i'^yu>, 4- (2-:7;u:i-p:7x-;W -6- 40. 

t: FD^>^- 2 - ^'x— jP^y ij >. 2, S-v^y'x- 
;i/-4- (2 - y'JU^i-D^x-;!/) -6-fcHD + V* 

yij>. 2. 3 -v>'xx;i/-4- (4->';u:ta>'x 
- 6 -b HD^f>^py U 2, 3-v-7xn;i/ 

-6- (2~y)\^:tayji-)l) -4-h:FD^5>^y 

U>. 2, 3 ->?>^x-;i/- 6 - (4-y)V:tayx.- 
)U) -4-fc Fp^v-^y »J>. 7-:7;p:tP-2-t: 
Hp^>:^^yu>. 7 -:7;i/:tP-2 -t HP^v-4 
-y^L-Jl=^/^J>. 7- (4-y)V:tuyx.-)U) - 
2-fcHp+i>-4-:7x-;i/^y »j>. 7-y)i:ta so 
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-4-t KP^>'-2-:7xr:;i/^y »j>. 7- (4- 
y)V:tuyjL-M -4-t KP=^^v-2 ->^x-;u^ 

yU>> 2- (4-:7;U:tP>^xr:;i/) -3-tFP4^ 
v^yu>. 2- (4-:7JU:rP:7x-;W -4-b:H 

p^'>-3-:7x-;i/4^y U>. 2- (4-yjV:tay 

x-;i/) -6-t HP^i^-S-^'x-jU^y U>. 2 

- i4-y)l:tuyj^-M -8-t:HP^'>-3-:7 

ji-)V^yuy. 2- (4-:7;i.:tp:7x— ;w -8- 

t:HP^'>^yU>. 2- (2 -:7;i/:tPyx— - 

4- (4-t:Hp^'>:7x-;i') ^y »j>^^^*^f en 
^SIB5j^Sfc:^»<Z)a^o:^^y U>'&^£ffitc<toT 

^J;l«, if • y;^^ • -f >T^>;/i7X. ^1 Ofig, M, o 

— C^x-f. N. J. . 1 9 8 3 (The Merck 
Index, Tenth Edition, M. W 
indholz, Ed., Merck & C 

o. , Rahway. N. J. 1 9 8 3) 

n\i. Wm(D2-T^y -4~y Jl'^a^Msmm^ a - 

y^l/>^h>^»^i:Ri$;$ii^CilCJ;0, 2 -fi 
$n;^c7 -:7;i/:*-p-4-t: FP^v-^y U >^-&^S-r 

mmwm4. 0 0 0. 1 8 7^^ffla#fcfa«j$nTVi 

tCct-^y^^PU-f >^*#: (^Jx:ti> 4-:7;i/:*-n>'> 

Ri${CbT, 2 -T^y >'xy-Jl/R^4-T^ 

y :7 X y -;i/7&^ e. t^iit'&S^titr <i: o T :7 ji/:^- p h: F p 

[0 0 7 0] *B4#WF^5, 6 4 8, 4 4 8-^H^«ffl«tC 

UW.<iyi5mz.m,m\^'o^v^-}\^ (BB^) ^yv- 

H-Y-H (;^c/Sb, C^TtiYti-O-W-O- 
(Wti5fetC^«LfcilDT&^a ) T$»^o ) (0«ig* 

[0 0 7 1] fi&fflL#^v:^-;U^y^-O^J(hbX 
t:X>^xy-;i/AF 

[0 0 7 2] 
[{t4 8] 

CF3 CF3 

'BiZSd, 9-h:X (4-t: FP^>^>'x-;i/) yjl-tU 

[0 0 7 3] 
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Ut4 91 




HOT "DH 
y'x-Jk 1, 3-5^t HP*v':^>^^l/>. 2, 6- 

>?t: HD4^i^:^'7^1/>, 2. 7 - Fd=^'>:^:7^ 
Uy. 3. 4' FD^>'tf:7xr:;k 3, 3' - 

z^\i\ia^y}dyx,-)\^. 2, 4-vt:HP4^v'^SS 

S^;<:^;u. ^yr?'pt!UT'>>^:7xy-;i- (ex:7xy 

K> 1. 2->? (4-fcKP4^>':7xr:;i/) x5^>. 
(4- 1 HP^'>:7x-;W p^5'>, 4, 4' -v^bH 

p=^^>'^>7yx/>^d^^tf ^n^o 

>?*u»^A=<yypeu^>-ex-r7x 

6 4 8. 4 4 8^^«ffl»{csa®cD5pu^y »j>^mifr 
^Ac6e)<^s/?:;^'>*:t-;i/^ffii:/p hXtb-^^ffi^c^?? 

[0 0 7 5] *ffl#W^5, 6 4 8, 4 4 8^0J^«fH 
p a CO ;t ^ T :z :t > I C J; ^ M ^ t C cfc T ^ n 

N->?y5^;i/5j^;UAT^ H (DMF) . N. N-v^^ 
;l/7irh7^H (DMAC) , N - ^ 5^;Utf P U K > 
(NMP : N-me thyl-2-pyrrol idi 
none, C A S col/ vX h U — :^>A*— 8 7 2 - 5 0 
-4) > 5^h^y5";US?g. vy^Jl/X;i/*:^vh\ X 

;U7}^^>, >?:7x-;i/7.>/l/*>3^j:<H, cn6>co?^ 

[0 0 7 6] TRSiRffF^S, 6 4 8, 44 8-^0Jffl#IH 



10 



20 



30 



40 



24 



AB^^y'^-lCt:)ViTti:t^>'F:^) ^iBStC 

[0 0 7 7] —mz. as (AAH-BBS'&tCjDViT 
ti) ^^jUMOAARrJCBB^^/T-^ffiffl-r^Ti^, 

mMWttm 13 5 v.x$> 0 . 6-18 mmii^nxi^fi^m 
^mMumz%m\^ (NMPco«^i^2 o 2t:) , 12 

[0 0 7 8] i^^tCifeU. *^^?lhSiJ^Si6<^5li6B$. 
t:^y). *5«MSX^*y;l/-/1-^X->3>^P'Th 
ctoTfT^C^^O^^-Cr^^o Z.<D4¥mmtLX\t. Rm<D 

[0 0 7 9] *5£B>^<^— ^=l^tC:fett^AB^^y V-<7) 

[0 0 8 0] 
[^tS 0] 



HO-V 




BO-V 




F (R-'i^ 



HO-V 
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n 3«0-5(7)S^TS^. ) 

COR' ) , (-coh) , xt^t^jus (-c 

0,R' Xfri-OCOR' ) . T^FS (-NR' CO 
R"X«-CONR' R" ) . A.^DTU-JbS> 



26 



10 



[0 0 8 1] Y<DM^m^VX\t. ^J;^«. T 



20 



E-E-0 




Xl/> (-CHiCHj-CeH^-) ; y;i'4^l/>:t+i^ 

xjURr;:7xxi/>;^j;i/7t^x;i/ ; t;1/:^1/>x;1'*x;I/ 
a^bxts. j>^^i/>7.>H/*xji/Ri/x5^i/>x;i'*x 

bT^i. X5^V>5^:t ("CH,CH,-S-) Rl^ya 
ep>^:t ; y U — I/>5^:^S^:L-TH, h*>'xXl-> 

[0 0 8 3] R'U. ^J^J>^<DZX\ty-OHXm 
[0 0 8 4] ±fao— jK^ig^W-r^AB^^/v-:^ 

^)-^—^W^z:t^^x^^: ' - 

[0 0 8 5] 
[^t 5 1 ] 





E-E-0 




(r)n3 



i^0®b#ffi(^^T$)oT2-l, 0 0 0, OOOT^ 
) 

^(9®b#fi:CD^xti2'-l, 0 0 0, 0 0 0>»*b 
<tilO'-10, 000> m\ZM^ b<tt50-'100 
OTS^o *«f^±^J**ilPb75:Vi«^. E«HTfe 



tPViTJE^^^'gr, E^h HP^^/X^iOH^II?-S<:^;6^ 
tbTt^, *:tCft5feT^-OH:0^*fl^^^n'5pISgtt;0^« 




^'xy— ;i/ti:7xy^>'5^<ffiS (e' =oPh) ^ 
?^^b. 2 -:7;i/:tp^y U >t^^/ u >*iffia (e = 

[0 0 8 6] f#&n^#uv— 
40 p*®»ti*=Kwgtm*s:^t^-r<, ^<j^imm^^r> 

S:^*^-^(7)fficDlggJbfcST«^"r^:ii:7j^T^^o y 
50 T^^o 
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[0 0 8 7] y)l:ta^mX(Dm^^^m\Z. tKD^ 



28 



[0 0 8 8] ABM^/V-COa^Sje{CcfcoT»e>n 

[0 0 8 9] 
Ut5 2] 





*H#fF^ 5 , 6 4 8,448 nmmmmm(D:fjm(D-' 
mmmmizjztijfi. mm^/u>m-jy)i:ta caa) 

[0 0 9 0] 
[{t5 3] 

(1) 

K*. R% n3. Z^^lXEtiJifEOSOTfeO^ x 
tliiOiEb^ficoScTfeoT, 2 — 1, 000, 000 

-o-Rrx 
-o-w-o- 



20 



30 




] xtijjf^L<^i 1 0--1 0, ooo.#{ciff^b 

<^i50--100 OTfe^o 
[0 0 9 1] Zm\t^y ^J >m(D2. 4, 5RIJ^7-'K 

[0 0 9 2] ^-^iSSSEtlAARO^BBS^y V— cr)» 
\^^^^L{Z^O^^m^AL't^Z,h^^X^. BBM^ 

[0 0 9 3] ^H^#ffiF^5, 6 4 8, 4 4 s^mmmm 
m<Dyjm<D—mm\zxnif-£. 4^ u u u -^-^m 

(AA) ^l^^y U >^y'^— (hS^:^— — 

[0 0 9 4] 
[{t 5 4 1 

E 




+ fl-Y-H + K2CO3 + CO2 + KF + H2O 

mm'r^^o\z. i^^m<D-m^j^)>WJy)V:i'u ★ie^i^Tic«it (2) , (3) (4) iibT^-r, 

(AA) ^y-T- (tfy^- (>';i':^n^y>j» ^y-y- 40 [0095] 



E 



Z^— E 



(2) 



to 0 9 6] 
[ft 5 6 ] 



50 
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30 




(4) 



[0 0 9 8] (2) m^'J^yVXD^OM.^ 

[0 0 9 9] 20 
[ft5 8] 
E 




D, ^ODflll<^)^aRni^THT^^o 

[0 10 0] mm5<DmzM:^mum\t. Tfao«it : 

[0 10 1] 
[ftS 9] 




A AS^y -T" t: X - :7 X / — ;i/A F iiS^S^-^X^ 

D-i'yyptfU5^>TS»D, xfi^^^T^^o CCD 2 

[0 10 2] mmit^^'j^/vxDmm] :$^^m(D 

(step-growth) fi'&S^tiT'S^o dcOck'S 

"<7)^flaMC0itff:^i*^^> G. Od i anCO" P r i 
nciples of Polymerizatio 
n", IgSfiR, 199 1. John Wiley 
& Sons, Inc., New York^tCfS 

[0 10 3] —mtLX. AAS.tXBBS(D2a<D^y 

gp-fe, AA-BB-AA-BB-AA (]^jffl*tAS7S 
ffl) Xt^AA-BB-AA-BB (-:^y^?^A^*ffl, ffi 
50 B M*iffl) XtiBB-AA-BB-AA-BB m 



« * 
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32 



m-^^Bmi^w i)mjSL-^n^o *^f^ih»jAE" (T-tr 

[0 10 4] ^KicapgTjn 0 oxumxmffr^tm 
±m^^. mr)Mhm&tu-AA-x\t-BB-x$> 

0. DFMW^^^&^&X&^o AAS^yv— 10 
0^;K BBM^yv— 1 0 2^;i/S:O^AE" 
ihS>J4^;i/^fflVifc:^-r'5<h. DP„^^2X ( 1 0 0 -f 
10 2) /4= 1 0 1 tfSi^o 

[0 10 5] v-RDc^)ffif?ihSiJ<^MiiE;tt^ittit-r 

^y'^-:ty±y h^^&^r:itsb\Z. ttmmm^1k\B\fr 20 

BB^:;i/jtcoaiifii:*^e> 0. 25%. +0. 5%, - 
0. 2 5%:blzs-o. 5%ir^'r^vrz'e)iitx&^R 

n^^y V-:t:7-ti^:/ h^^l^^o AA/BB^;i/lt^^ 

m%^n^:^^^tix^^rc^-t^x^^m'^\z\t. a a 

[0 10 6] mmm^mxmi^<Dj::v\z. ::<Dj^vti:n 
mmm^ffvz,L\z^r). mm<DMwtmm&t(DmM 

[0 10 7] AE" (X^lBE" ) (E" \t±m<DM^ 
[0 10 8] 

[ft 6 0 ] 40 



E 




0 0 



CH2K 



y-m^Rf^-\z:iD\^^x\tHx\tT^}—)imx$>^o ) 

[0 10 9] 

[ft 6 1 ] * 



D. 2 -:7;i/:to7xz:;i/Xtt4-:7jl/:tn:7x— ji/T 

^^'^^^<DX$>^X'bJ::^^o 
[0 110] 
[{t6 2] 



r- 




OH 




CHzR 



50 



) 

5-s:d;6- (2 -^^xziji/x^'-ji/) m^^. y 

[0 111] *^S^M'&K^t^{'fflV^6,n^*^^?ihS^J 
cDft#:^JibTtl. v:7x-;i/y-fe5^l/>c^2 3- 

k K<7)2 -S.?J^3 - (2 - y'xr:;i/X5^-;i/) 

2- (4 - >';i/:tD:7:r:-;l/) - 4 - >^xX;|/- 6 - 

[0 112] ±iE$aoAE" 
Mzmitmm^i^ tcDtjyV^jy ^KJt^ iz^-d xmm.ir ^ z 

t:^^X^^o m^^i. >^xx;UT-tr^l/><h3 -yn^ 
- 4 ~y )V^u^yXT )\^'f\i V^L(DKJ^s\zX 0 3- 
(2 -:7xx;vx^x;i/) - 4 -:7;i/:tn^>xy;U7^' 

tiy'^^)y^Km^n^^. 'A^^xmmmz^mm^m^ 
[0 1 1 3^ :^mmm~i(Dmm\z^mi. ^i::- 

7t^U^yU>, HO- (PQ) .-OHS:*^^B«ia'& 

uxyn/t;i/^;^x-^;i/5^iffi3i^u^y u >^*iit-r 

^ : 
[0 114] 
U\LQ 3] 



t ' 



(18) 
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HD-(P(ft|-OH + 2BrCH2Cs(a + laCQj -* 

K;sCCH20-(P(D«-(XM2Cs(a + 2KBR + COj + H2O 

[0 115] 
[{1:6 41 

F-(PQ)x-F + 2KC sClia -* RCs C-(PQ)x-C2 CR + 2NaF 

li^CihtCctO. M*^^^;<^t^>^^> (B) *S 

[0 117] ^^u>^h>^i^m^'j>m(Dyjm\z^r) 

[0 118] 

lite 5] 

(a3X-(m-C0CH3 + PClg CH3Cl2C-(PQX-CCl2Ce3 
CH3Cl2C-(PQ)x -CCI2CH3 + KOH — ECeC-CPQic-C^Ol 

[0 119] 
[ft6 6] 

R R 

B2N-O^P03rO^NB2 
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Ha 



bTt:7.-y^l^>^h> (AA) . b*7."T^y;^;U 



(AB) it'^m^^M^tn^it'^^^m^^. z,n^^m 

acDMW{::jSC, *rD1f— XCOSC (C a r o t h e r s 
e q u a t ion) ^t^d J:oT**^o *6*fMii. 

10 «)fc«co*i®^±]^j (AE" xtiBE'' ) ^^sn-r^o 

^*:t.:iTc:cDg^%^ 1 1 ot:Ti^3»#rajt)Pl^b, 'A^^x- 

^)m—^:si—iy3y^a^h^'yy^—^^(D^(Dm 

0-1 5^»%) moM^^w^mi^TmMU^^^i^x 

[0 12 0] (*S2) coffins. fiP^. f^Cl^O 

T -fe 5" 1/ >*^« Kit b ^ ^ ^ Wt* ^ 3}f U ^ 7 



[0 12 1] i'JKi^;^B5<rcise)(c: s-^Sit^yO^ 



7C 



Tbfc^ (IP^, :;^3* 2 T-ti;^ci:< yaffil) {::*Sffih^J 
\z^\^^x%. *^f?ih^JcomjPfttfiC7}^U v-o^BlRtj: 

30 [0 12 2] [—^m^i^] 

^mMvxm^Kft^^ffo':fjmx\t. ^m-r^'e/^- 

(AA. ABSt;/X«BB) f^1^^±m (AE" X 

mw&xsy^ti^M-r^mut^^zKJt^mm^zxn^o m 

:^mUtVX\t.NMF^<Dy^}^mmW&X^^. ft 
5 01[«%. 0Sb<«i^^2 0Ma:%(h;^^J:3l'gtf? 

"r'?)o u^^^mi s ox:xmsmrmnBL'. ^<Dm. 

7K^ft»^St-i:0^*t"^o ^l/^T. *q2 0 0t:(C# 
^abXl 2-2 4»Sra. X\t. ' /'^-^X-xa > 

bfcMWcoffl;^tB|fracDffi^:;^i:^^T. iDl^-r^o Jg'&ig!! 
^^Str^^Blb, *S#il:^J (AE" XtlBE" ) RtJ^ 



r ' 



(19) 
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[0 12 3] Z-ir5"W>WtEa*^S^^#T-eSJi6b;^ 
(2 0 0*0 T^^fctt). y 3L—}iJi^=.)V^>-ey^ 

[0 12 4] ^-(DffiiH. fiP^, m:i^m(D7'\z=^U> 
Tl~5 Ofia%, iff ^ b < HiSs«) 2 5Sa%0^fet 

gtrJ:iQ»iabfc^. ^jHlbTfeJ:V>. 

[0 12 5] *%eg®i^?gfl:1±*'J^/'J>tt, 

tC bTJOJEE b TfiKB-r -5 d i: d^"?^ S . 
[0126] [^Sl^ttts}? 'J 4^ / U >COS!ft (X«5il 

EE*i^?e. MWfig?^. iftlibfigj^. •^■©ffiWjP^R 

*->e;i-5t>®-r'&oTt)J;Vib, ^6fi«)J;^!^^a^J!)P 

sijS:^jpbfcfccDT*oTfej;vi. u ^ yu >*aR£tl 

*Spf^lcJ:»3?g!{t;^-a-^«^. J!iP^M««. m^^^^W 

«ii5S*) iDitiViiaaicAp^-r^ciiTi^cto^^b 

bTi5S^m^#:^**b. *^C)lLVi{C*:XlCH#b$. 

M« (Xt±ll5i^SttcD«^{ctti§H!iaST.<kDfeitiiv^ 

cD«)g (nj^l4) , ^^^*Rt;:^sp$nfcniffli^j-^mip 

3}itU-7-^T. (X«T.) JcDi^ViMa^tCiPl^b. 



36 



ttT.) J:Ofe4>7i< tfci|!«l5 O-C. ffSb<tt^;^< 

tfei^? SIC, #{c»*b<tti>;^<ifeil^]i 0 ot: 

ViMSTS 31 -5 d t b Vi, 

[0 12 7] Sfc. igEftMMTitiS-r^-St. 

®^®75^^bs®T0*b<;^£Vi. ^^j-^ssn. mm 

m^Vrii (TGA) tcJ;0iii|sf&IHgS$n;tllH^4'T' 

i^>«r izmmvt^a^^mmmizmm^m^-r^ ctiz^r) 

ViJl tj5^M^bV>. 
[0 12 8] 7-fe^^>'&«B* (E" ) (D^^mt. 5t 

•fe5"^> (ip^. R=H) 7!)imhm^mitm.mt:m-r 

^:}^U-fSHii. 31^3 5 o~4 0 o-c-c^^tb. — 

X^- ;i/*>ffi# U -Y 5 jl#2 0 0~2 5 ©"GT??! 

{tT-s. ^5=^;k x5^;i/^«4'W-y--i'XcDRS$:^rt"-s 

[0 12 9] T^U^f^y U >®T^O:5|?1S'|4*s®acDS 

jiSii, (DSC) \z^rim&-r^^ 

i:7j^-C^2). — S[©DSCJtf^-eT. (S.t//3?.« 
T.) . T..„.BLZ/T...®±T$ffl!l^-rsC:<h75i-r€ 
30 -5. CCD:^&{CJ;0, T,tT.„„,XttT„.<DMftM 

felCT.tT,„„,X«T„,«Sfg|l<£:l?facD|HC©^ 

©iai?^-&t3-a-03}t ij -7— /i^MW*^ 6 5, 0 0 0 TT./^i 
2 6 ox:, T.„„,/0i2 4 CCTfe^*!^, MW^Ttf 

40 :P,hbT. HbStt^S^E" S:*-b. MW 

*ii^4 0, 0 0 0. 2 0, OOOROtlO, 0 0 0 

X±M(0-)jm'kftoZ.h\z^Ki. jgfflBJtgJSMWro^H 

[0 13 0] ^fc. MWOSfj:SiSJ|sf:£/j>i (1~1 0 
g*tjfSbV>>0^ -S.\z^<X^'pf£<X^^\>^, ) 

50 lati. ^n-^twm (B?aoS!is:^ffi<hWbjpjET-c) r 



I 

(20) 
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CO 1 3 1] *5!eBofia®fi:tt#u^y 'j>osy?)iS{ci5 

'it. # U •7-teiPf^£i!>* ( 0 . 1 ~ 1 g ) ^-D-^MSt 

CD 2 5 %*-CM^J>$-tirS^W*jg^-rS«^fc*-5b, 
[0 13 2] ^J;^«. HJg^mTtt. 

[0 13 3] i^mm(Dmm<i^:^-v^—\t. — assE^tu 

h;i/x>, x^y— i^x-y ^-ttM 

^:i:lcj;0, i^250~350 "CX^-^tliJ^iOMaf 
[0 13 4] :*:%e8®^ft'te#'J =^^7 'J >tt, I^Sft 

[0 13 5] ^^m(Dmmit^^^)=¥yvyiit. d^uv 
im±m. ^mm. mmm. mmnu mmm. mim. 

LT«, m^it, ->'J^, ij—^y-fyyi^. if^yy 40 

"f^-T. T)us.-r. -^-iti. ^)Vi7. mm.ti)v 

•So 

[0 13 6] *:^^ol^g!fttt3i^u^y'j>tcti. 
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38 

>> #'jy^h\ i^^)^v^>. X7p4^vfijflg> >^y> 
[0 13 7] sfc. *:%g«<^fgt®fi:tt7}^u^y u>*ii 

[0 13 8] *5!?B(D7j^u4^y'j >^a=r&-rss*^^:b 
[0 13 9] ^mM(D—^mmmti.x. mm^m&:^^ 

l'-6 0a»%, $f^b<ti 5'-4 Ofi»%. J:Dif^ 

b < m 0 - 3 0 mm%<Dmmt^:^ u u >^?g 

b, JbPf^bT^ft^i^So >'Ur3>»^XA^ffit:it^. m 

^m^-r^mz. ^isbox./\\zmm^mm^m.^vx^ 

[0 14 0] jpi^::^S(hbTti. -^mmm^(Dum.\z 
-:mmm-r^rznx^j:\^^\.. mmm^:BLrswc^mcom 
it^frommmm^-f ^ )ixtm\^xhj:i^o spirit 
-i^ji^mt. mt^m^mxmnnionx^^^^v\z. 
mm(D^^u^y^j>mmim'Rzsmm\zjt^\:^x. m^^m 

[0141] ^^m<Dmmit^^^ u u >c^*f^^x 
t^aM-^omflj;^i*i:bTti, mzum\tu<.'WK. 

[0 14 2] 

mm^^T!)^. :^^m\tz.n^(Dmmm\zv^&^n^%(D 
[0143] mmm i 

t: X - y ^ y ^ >'tf >^S«:<Diffi'&S^6{C J: STIHWie 

c!)>^:7;i/:^p^y ij >^y -T— (6, 6' -tfx- [2 



(21) 
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40 



>] ) CO 
[0 14 4] 

lite 7] 




(7) 



10 



1 Om 1 Al£7^X3tCl g (2. 5 6^U^;W 

4. 4' -5^T^y-3, 3' -^>y'-f ;!/tf:7x— 

;k 0. 4g (2. 8 9^U^';P) <D4-y)l:taT-\z 

hyx.j>:BczSo. ig (0. 5 2^u^jI/) <Dh;i/x 

f)^:f3.m'&f)^mm^ti. yi^^m^\^r:Lo 2 o ox:-ejp^^ 
tcfii^a^fT->fc^c5> ^yv- (7) ;^^*iR^8 4% 20 

[0 14 5] ^M0»J2 

»ssr^i 0 0-2 0 ot:T$£j^b, mmtm^^^n 

^iS4'{cM*;0^*^^ofc:l'grt::t3:. S*- i 5 0 y^ 

[0 14 6] USS^JS 

ct-se, 6' -Hx- [2- (4- y^;i/:rp:7aix;u) 
-4->'xx;i/^y U>] (^yv-7) oiSiS 

S^^AW. m#1$SBS:^^®^fi^<lx.fc2 5 0m 
l^P^LlK>^^xatc, 2-T^y-5-i^ap^>y 
yx.y> (17. 38g> 75. O^U . 4 ' - 

:7;U::rDT-fe h:7xy > (1 0. Oml, 82. o^u 

IBLZSv-h-yjVmH^ OOg. 5. 3^U^ 40 

L (1 emm) . **@*ufco sjtN^tcKiCOsO. 
7 2 6 g^^^ijpL. 'A^^x\ n^T^mumoyK^m^ 

-t^Tz^^Z. Kit^m-^WzhJl^X-y (2 X 5 0ml) m 
[0 14 7] R!t-^^^U\Z^&\^^ ex (hU^'xX* 



;^7l^x7^ » x-/ir;i/>^^D'j (0. 68 ig. 

1. 0 4^U^;i/) . 3»^{l::M-U»>A (1. 4 0g. 

9. 37^u^;i/) . h>J:7xx;U/f;x:7><> (8. i 

9g. 3 3. 3^U^JW (3. 13 

g. 4 7. 9^U^;i/) <0}g^ife*NMP (8 6ml) 

ti^\zRJt^y^7.zi\zAntco yyTsZi^^m^m^T 

\z7 ox: (i6^M) izmmi^Tzo m-^m^NMF n 

0ml)Tf&f?L> 1 7 0t;tC#Mb, ir^-f h (Ce 

lite) xM-^^^&MVtco ox:\zi^m 

±fjSc^^mMiz^r)m^vtzo »^nfciie.@^*:^ 

?^x5^y-;i//igfl:y^i^> (3/i) T«fe#L, 

:t->^>4'Tl 0 OrT^itbfco ^y-T- (7) ODIR 
»^J18. 03g. iR^SO. 5%X$>^fZo 

[0148] mmm 4 

^l^g^SiSfc J; -5 y Dyi;i/^;i/x-5^;i/*ffl/t^ U 

[ (6. 6' -h:X-4-:7xx;l/^y U>-2, 2' 
->^-f;i/) -1, 4-:7xXl/>::t^v'- 1, 4-:7x 

-\^y^^^yjl:i'a^vyu\f^)y=>~i, 4~yx. 
^mmx^. y:trx;^;UX^-^-:S:r/?&^^ft^^^ 

->-x5^-^ h^>yy^<S;^;^ci 0 om i^a^my 
^y.zi\z. >?y;u:tD^yu> (7) 1. 4 0 4 g 

(2. 3 5 3 X 1 o-'^;u) . t:X.:7xy— ;UAF 1 . 

00 Og (2. 9 7 4 X 1 0"'^:;^) . KjCO, 0. 
715g (5. 17X1 0-'=e)U) , ^*NMP 10m 

1 RzShJix^y 2 m 1 ^xntz. Ktt^m-^m^ i 5 ox: 
xsmmmmv (m.M) . 'A^^x2 0 ox:\z^wlLX2 

CO 1 4 9] 

ute 8] 

C&CCHzBr 

(D^ityti/VU^JlO . 285g (2. 400X10-' 

=ejvy RzSKtCo^ 0. 33 ig (2. 395x10 

Wl^fZo ^WLlZT^m-Tz.W:^ ^fl£^y^y-;i/2 0 Om 

mTKxmmi-xmwT^mm^m^i'tzo 

[0 15 0] »enfc>^D/^;i/^;i/*s#u [ (6, 

6' -ex-4-:7xx;i/^y u>-2. 2' -v-f 
;i/) -1, 4-yx,:zu>^^z^-i. 4~yx.-U> 
^^^t7;V:tD-f y^D tfU5^>- 1, 4->'xxix> 

:t^>'-i, 4->^xxi/>] (Drnm^siT^z^-ro 

[0 15 1] 
UtQ 9] 



(22) 



^mW-l 1 - 1 4 7 9 5 0 
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CBzCsCH 



CFa^CFa 



[ (6, 6' ~\z7s-4-yx.-)V^/^)>-2, 2' 
-i^-f;^) -1. 4-:7x-l/>:t^>-" 1, 

-i/>^^+>-y';i':tD-r v:/otfu^>- 1. 4-:7ji 

:/ 1 - H v-tN^* U U > 
i^y)l':ta^y 'J> (7) 2.801g (4. 909 X* 



(8) 



10 



* 1 o-'^;i/) , t*x3^xy-;^AF 2. ooog (5. 

9 4 8 X 1 O ^'^;!/) . K2CO, 1 . 4 3 0 g (1 
0. 3 4X 1 0-*^;i/) . *l7j<:NMP2 Om 1 
X>4ml^Atlfco SltxJl^^S: 1 5 Ot:T5 

[0 15 2] 
[^t7 0l 




CF3 CF3 



5 Om 1 HP^Ll£:7^xnfCt: H D ^ v-^S^^ U 7 U 
>4^UT— (9) 1, OOOg (1 0. 250X10' 

> ^ityti/vi^^Ji^ 0, ii9g (1. ooox 
1 o"^;w , KrCOz 0. i38g (1. ooox 



JzDlHliKbfco *^^^;<^y-Jl^T2[elgt#U, 
UX5^l/>S^g|^C[)MJ5 1 0, 3 4 0X&'orZo 

[0 15 3] mmme 

[ (6. 6' -t:X-4->'xx;U^y 'J>-2, 2' 
->^-f;i/) -1, 4 - >'xXl/>::t=^5>- 1 , 4-:7x 
Xl/>-1' V7'DeUT'>- 1 , 4-:7xXl/>:^-^>'-^ 



30 



1, 4-r7xXl/>] 
2Sffi 

XT^^^y 1 - t Hn^v-^^T^u^^y u > 

h^y':/^m^rzl 0 Om 1 Ha*Ll£>'^x:3tc. 

i?:7;i/:tD^y U > (7) 2. SOlg (4. 9 0 9 X 

1 o-'^;W , h*x:7x/— ;UA2. ooog (5. 9 

4 8X1 0''^)V) . KiCOa 1. 4 3 0 g (10. 

3 4X1 0"'^;l/) , teTKNMP 2 Om 1 RZSh)lX.> 

4 m 1 ^Xntzo RJt^iS^i^^ 1 5 0t:T'5P#P^J!)P^L 

(flJiTK) , 'A^^-vz 0 or:T2 4B#KSnj^bfco ^Mtc 

[0 15 4] 

[{1:7 1] 




CH3 CH3 



<10) 



5 Om 1 HP^liEV^Xnlch Fnc^^v-^iffiTj^U^y U 
>7pU'T— (10) 1. OOOg (10. 250X10 
''^M . ^itya/W^JlO. 119g (1. 000 
XHO'^^Jl) , K:COa 0. 138g (1. 000 
XIO"*^;]/) Rt5h;i/X>5m 1 ^Atl^o 



□ 



50 



^:t-y>4'Tl 0 0X:T— ^^fi^bfco 

[0 15 5] #e.n;^cyp/i;u^;i^*S5pu c (6, 

6' -t:A-4-:7xx;v^y u>-2, 2' -v-f 

;W -1, 4 -yxXl/>:t^>'~ 1 , 4~:7xXl/> 



(23) 



mm^l 1-14 7 9 5 0 
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44 



-1, 4 



* [0 15 6] 
lit! 2] 



BfeCCH2 




CH2(^CH 



CH3CH3 



(8) 0«jg 

1 0 Dm lHP^iS>^^7.ZiJC. -jy)V:tti^/^)> 
(7) 1. 4040g (2. 3 5 3 X 1 0-'^;i/) . b* 

X^^xy-jUAF 1. OOOOg (2. 9 7 4X 1 0-^ 
. K:C03 0. 7 1 4 8 g(5. 17X10"* 
^ ^tKNMP 1 Om 1 Ri;;h;l/X>2m 1 ^Atl 

-^m^l 8 0t:T'5B#ffiJ!jPl^U (MtK) > :;^v^T2 0 0 

)]/^}lO, 2 8 5 5 2 g (2. 4 X 1 0-'^;W RtXK 

,co3 0. 3 3 1 2 g^^jbpbfc, n^tit^mm^s 

2 0 Om 1 t^ajjpbrco ^feg#i^atiatCi:OlHliKb, 

7K-r2iiii5fe^l>;t. #^n;^c7}^U v-^ 1 0 ot:-ei 7 

<DUM5 0 1 7T$>ofco 
[0157] I^M^J 8 

6, 6' -b'X [2- (4 -7;i/:ta:73i-;l/) -4- 

yx-ji/^yu>] (7) ]stiKt:X3?xy-Ji/AF75^^ 

C07^ym*^4^U^y U> (12) (D\ 
[0 15 8] 
lit7 3] 




(11) 



10 



20 



30 



40 



(12) 

:/:sLzsmnwmm^mKrci o omi^p^is:7^xn 

6, 6' -tT. [2- (4->';i/:tayxr:;U) - 
4-7x-JU^y U >] (7) 3. 1739g (5. 3 
IS^U^JV) . fc*7.:7x.y-;i/AF 1 . 6 8 6 7 g 
. (5. 0 1 7^U^;U) . ^mtiVOI^l. 0 4g 
(7, 5^U^;l/) , N-;<5^;i/bfDU F> (NMP) 
2 Om 1 RlKh;l'X>2 Om 1 ^Anrc. S'&i^^iP^ 



-^i^^^NMP 2 Om 1 T|gr«?b, ^MtC^feaiLfc. I&fi 

bfc H— y^T-fe 1 6 Om 1 tfTJ^H^-yrfco 

-^-^aiMt^Uc OmiRb. NMP4 OmUC^^U. W 

Sffii-f :^>7K1 6 Om l ^fTMH^iirfco ^^U-^-^iS 

iiL, Tir h>5 Om 1 ffT^^U; WSffiigb. *^ 
:/>4j-Ci 4 Ot:Tl 2B$fflS;SLfco JR«4. 3 

2g (9 3%) . MW„=1 9, 8 0 0 (GPClCi^ 



[0 15 9] ^M««J9 

2, 2' -ex- [4- (4-T-ir5^;i/>^xy^v) y 

xx;i/] ^^^-th>';i/:tn:/D/t>j5:tX3, 3' ->?^> 

i^l 5, 0 0 0(7)a-;<^;U^h>*>ffi:^UrfV- (^ 

^mm^x/vi^^^m^tzs o om i HP^jgy ^xn 

\Z. 3, 3' ->?^>y-Y>ll'-4, 4' -vT^yfc''7 
xXJUg. 6.9g. 2, 2' -tfX [4- (4-7ii 

^ji/^^xy^f/) >^xx;n ^=^'^yji'^uya/^>3 

2. 0 6 gS.O^n-:/^;UT>^y H*;X:7x-h2 0 4 



g^An^ 



[=1 



50 



?&giu. 1 5% hux5^;^T^>/xi^/-;i/^?gtt5T 
^ilH^-i^^o ttm^mM\z^r)MiSLL. M^:t-:f>^ 
Ti 2 ot:T?fej^t"^o ^/T— coE'&Sij'&^^^^c: 

[0160] mmm i o 

m&M 9 a)7t^ U CD^ g e m- n uit^zS 
g^^AA*;V7^#€?&a3^?:filx.rc5 0 Om 1 HD^lS 

^ X :3 tcsiss^?ij 9 u V- 4 0 g Rt);a<t:^^-Ji^ 

2 0 Om-1 ^An^o ii^#)^&S*IIH^4»TaS!£Ttc 

1 6^rajbp^T^c u-^^^^^i^s j^mmo^mf^^ 

-)V^SiPByy7.:3i)^ib^^T^o yyy.ci\zmy\^i^^ 

^;i/x;u*:^>- H 2 0 0 m 1 Rr/ 1 - u 
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